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Amendment 

An amendment was already made as follows on March 14, 2001 to 
the Japanese Patent Office according to the provision stated in the 
Section 11 of Japanese international patent application law 
corresponding to PCT rule 34. 

Contents of amendment 

(1) "The present invention, in the above-mentioned improved television 
camera" is amended to "the television camera of the present invention" 
on page 4, line 26 of the specification 

(2) "A television camera characterized by including of" in claim 1 is 
amended to: 

^A television camera comprising: 

; and 

, wherein 

the level adjusting value in said control means is set at a value 
by which the level of an arbitrary one signal is caused to be increased 
or decreased relatively to that of other both signals in case that the 
diaphragm of a taking lens has been opened beyond a predetermined value." 

(3) Claims 2 and 3 are deleted. 

(4) "as set forth in claim 2" in claim 4 is amended to "as set forth 
in claim 1." 

(5) "as set forth in claim 2" in claim 5 is amended to "as set forth 
in claim 1." 

(6) "as set forth in claim 2" in claim 6 is amended to "as set forth 
in claim 1," 



[Summary of the Invention (before amendment)] 
In the above-mentioned improved television camera of the 
present invention, 

(Claims (before amendment)] 

1. A television camera which adjusts the level of the R, G and 
B signals obtained through a three-color separation optical 
system to keep the white balance comprising: 

control means for setting the level adjusting values of 
the R, G and B signals according to the diaphragm signal 
indicating the diaphragm condition of a taking lens; and 

white balance correction means for adjusting the levels 
of the R, G andB signals according to said level adjusting value. 

2. A television camera as set forth in claim 1, whrein the 
adjusting value in said control means is set at a value by which 
the level of an arbitrary one signal is caused to be even 
relatively with that of both of the other signals. 

3. The television camera as set forth in claim 2, wherein the 
adjusting value in said control means is set at a value by which 
the level of an arbitrary one signal is caused to be increased 
or decreased relatively to that of both of the other signals 
in case that the diaphragm of the taking lens has been opened 
beyond a predetermined value. 



4. The television camera as set forth in claim 2, wherein said 
arbitrary one signal is the signal G. 



5. The television camera as set forth in claim 2, wherein said 
arbitrary one signal is the signal R. 

6. The television camera as set forth in claim 2, wherein said 
arbitrary one signal is the signal B. 
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SPECIFICATION 



TELEVISION CAMERA AND WHITE BALANCE CORRECTING METHOD 



5 Field o f the Invention 

The present invention relates to a television camera and 
a white balance correcting method and, more particularly, to 
a television camera in which the white balance is not lost and 
colors kept properly even if the diaphragm of the optical system 
10 of the camera is opened to the utmost limit. The television 
Cl camera includes not only its single unit, but also a unit in 

which the television camera and a recorder such as a video- 
tape recorder are integrated in one-piece, and a unit in which 
the television camera and a record/playback device such as a 
15 video-tape recorder are integrated in one-piece. 



backgroun d of tne Invention 

In a television camera, respective levels of image 
signals for R , G and B channels corresponding to a white subject 

20 are adjusted to the same level, thereby keeping a white balance. 
This causes the white color to be reproduced to a color in which 
the coloring is not lost and is not different from that viewed 
by naked eyes , thereby improving the color reproducibility of 
the whole screen* even if a light radiating the subject is the 

25 sun light or an artificial light. 

The correction of the white balance in conventional 
television cameras have been performed in the following manner. 
That is . a gain is adjusted so that the G signal level becomes 
the same level as the R signal and the B signal levels by setting 

30 the diaphragm value at value at which the optical properties 
of the taking lens become stable, for example, f 8.0, taking 
an image of a white subject on the whole screen, and performing 
the white balance correction. 



Now, taking lenses of recent television cameras have been 
improved in the optical properties , and the signal processing 
technology has been progressed, so that most of them have the 
opening diaphragm value of about f 1 - 4 , whereby they can take 
5 a subject even at a dark place because the range of the diaphragm 
spreads to opening side. 

In cameras having the taking lens with such opening 
diaphragm value of about f 1 - 4 , the white balance is 
successfully kept in a condition in which the diaphragm is 
0 10 closed in a manner that the diaphragm value exhibits a value, 

UP 

*£ for example, more than f 2*8. 

jyij However, when an image is taken by opening the diaphragm 

f m ] near to the limit at which the diaphragm value exhibits a value 

p less than f 2 . 8 in a place short of illumination such as in door, 

^ 15 even though the white balance adjustment has been performed. 
Pi the whole screen may be short of green color , or surplus of red 

yj color, so that the jjriage may be colored slightly with magenta 

k\ color (for short of green color) or with red color (for surplus 

O of red color) to cause the color reproducibility to be 

20 decreased . 

Hence , current situation is such that there has been made 
a selection of either one method in which an image is taken at 
a larger diaphragm value by making up illumination at image 
taker side in a place short of illumination, or that in which 
25 an image is taken by leaving the image colored slightly with 
magenta color or red color as it is . 

Thus, the fact that, in image taking in a condition in 
which the diaphragm is opened neat to opening, the screen 
assumes magenta color or red color is because the trend of an 
30 increase in G and B signal levels associated with opening 
of the diaphragm becomes different near the diaphragm opening 
end so that G signal or H signal level becomes relatively lower 
(G signal) or becomes relatively higher (R signal) than other 
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signal levels . 

That is, as shown in the characteristic graph of Fig. 3, 
when opening the diaphragm near to opening, associated with it, 
the image signal level of the R , G and B channels obtained through 
5 a solid image sensor device (commonly known as CCD) 
corresponding to a three-color separation optical system and 
to respective colors increases, while in a region where the 
diaphragm is relatively closed , the trend of an increase in the 
R „ G and B signals (each of which is an image signal) is uniform, 
i 10 On the other hand, in a region where the diaphragm is 

I largely opened and the diaphragm value exhibits f 2 * 8 or less , 

the increasing trend varies among the R, G and B signals such 
1 that for the G signal , its level becomes lower than that of other 

color signals, and for the R signal, its level higher than that 
t 15 of other color signals . 

It is assumed that such characteristics are due to the 
way of how to deploy the light separated by a prism (where the 
i G signal decreases) or to a variation in the light collecting 

characteristics of colors in respective solid image sensor 
ft* go device (where the R signal increases) , and such characteristics 
are unique to television cameras using the solid image sensor 
device, or to three-tube, three-plate type cameras having a 
color separation optical system such as prism* 

In conventional white balance correcting method, taking 
25 a slightly closed diaphragm value such as f 8.0 as a reference, 
by level adjusting the R, G and B signals under such certain 
diaphragm value, the white balance for the whole region of 
diaphragm is kept uniformly, thereby providing a method 
neglecting the decrease of the G signal level or the increase 
30 of the R signal level at the diaphragm opening end. 

Hence, thereafter taking an image by opening the 
diaphragm near to the limit causes the G signal or the R signal 
to tend to be decreased or increased with respect to other signal 
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levels, in spite of the white balance adjustment in advance, 
whereby the green color is short r or the red color is surplus , 
so that the image assumes magenta color or red color. 

Therefore, it is an object of the present invention is 
5 to provide a television camera and a white balance correcting 
method wherein even in a condition in which the diaphragm is 
opened to the limit, the white balance is properly kept so that 
even in a place having a small quantity of light „ an image having 
a good color reproducibility is obtained, 

0 10 

^ Summary of the Invention 

hi (1) A television camera of the present invention, which 

'f\ adjusts the level of the R, G and B signals obtained through 

m a three-color separation optical system to keep the white 

"^i 15 balance , includes control means for setting the level adjusting 
m values of the R , G and B signals according to the diaphragm signal 

"saw? 

U indicating the diaphragm condition of a taking lens , and white 

p H balance correction means for adjusting the levels of the R, G 

0 and B signals according to the above-mentioned level adjusting 

fn 20 values , so that the level adjustment suited for the trend in 
the increase of these signal levels associated with the opening 
of the diaphragm near to the limit is performed with respect 
to the R„ G and B signals, and thus even in a condition in which 
the diaphragm is opened to the limit because of illumination 
25 being short, a proper white balance correction is performed. 

In the above-mentioned improved television camera of the 
present invention, the level adjusting value in the above- 
mentioned control means is set at a value by which the level 
of one signal of either the G signal or the R signal is relatively 
30 made even with that of other both signals. For example, in the 
case where the diaphragm is opened beyond a predetermined limit , 
the level adjusting value is set at a value by which the level 
of one signal of either the G signal or the R signal is relatively 
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increased or decreased with respect to that of other both 
signals . 

In such a case, although in general television cameras , 
due to the three-color separation optical system and to the CCD 
5 construction, when opening the diaphragm near to the opening 
end, there are indicated characteristics in which the level of 
arbitrary signal (G signal, R signal, or the like) is decreased 
{in case of G signal) or increased (in case of R signal) 
relatively to that of other both signals (both R and B signals, 
m 10 and the like), by setting of the level adjusting value as 
: |3 mentioned above, the level adjustment is performed in a manner 

~ffs to make up the gap among the R, G and B signals, whereby a white 

p balance further adapted to an actual camera optical system is 

performed. 

y 15 In the present invention, with the above-mentioned 

^ improved television camera, setting of the level adjusting 

^ value in the control means and level adjusting according to the 

H level adjusting value in the white balance correction circuit 

are performed in response to the change in the diaphragm 
^ 20 condition of the above-mentioned lens, whereby only changing 
the diaphragm causes the correction of the white balance matched 
with the diaphragm condition to be automatically performed, 
(2) The white balance correcting method of the present 
invention is such that in keeping the white balance by adjusting 
25 the levels of the R , G and B signals obtained through the 
three-color separation optical system, the level adjusting 
values of the R, G and B signals are set according to the 
diaphragm condition of the taking lens, and then the levels of 
the R, G and B signals are adjusted by the above-mentioned level 
30 adjusting value. The level adjustment suited for the trend in 
the increase of these signal levels associated with the opening 
of the diaphragm near to the limit is performed with respect 
to the R, G and B signals, whereby even in a condition in which 
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the diaphragm is opened to the limit because of illumination 
being short, a proper white balance correction is performed. 



Brief D escription of the Drawings 
5 Fig. 1 is a block diagram of a white balance correcting 

device according to an embodiment of the present invention 
included in a television camera. 

Pig. 2 is a detailed diagram of the white balance 
correcting circuit shown in Fig. 1. 
ff= 10 Fig* 3 is a characteristic graph of an image signal showing 

%i a relationship between the levels of the R, G and B signals 

|7i obtained through the three-color separation optical system from 

£P a white subject and the diaphragm value. 

1 1 j 

M 15 Sest Mod e for Carrying Out the Invention 

s L* With reference to Fig. 1, the best mode of the present 

yy invention will be explained in detail hereinafter. The present 

J! invention, though applied to a broadcasting television camera 

fl to explain, is not limited to the television camera for such 

p " 20 application . 

Referring to Fig- 1. a subject (not shown) is taken by 
a taking lens 1 - A taking light passing through the taking lens 
1 is inputted into an iris section 2 , The iris section 2 adjusts 
an amount of light radiated to the taking face of an image sensor 
25 device, which will be described later- A prism- type, 
three-color separation optical system 3 separates the taking 
light passing through the iris section 2 into three-color light 
components: red color (R) , green color {G) and blue color (B) . 
Although as another system of the three-color separation 
30 optical system, there are, for example, a dichroic mirror system 
and others , the present invention is not limited to these 
systems , 

The three-color separation optical system 3, as well 
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known, is a combination of three prisms 3r, 3g and 3b, from which 
these three prisms 3r, 3g and 3b , a red-color light, a 
green-color light and a blue-color light are emitted, 
respectively- In this case, respective prisms 3r, 3g and 3b 
5 are provided with a reflecting filter or a trimming filter of 
a dichroic film. 

A solid image sensor device (CCD) 4 comprises an image 
sensor device 4r facing the prism 3r for radiating the red- 
color light through the prism 3r from the taking face, an image 

10 sensor device 4g facing the prism 3g for radiating the 
green -color light through the prism 3g from the taking face, 
and an image sensor device 4b facing the prism 3b for radiating 
the blue-color light through the prism 3b from the taking face. 

The image sensor devices 4r, 4g and 4b process the 

15 red-color light, green-color light and blue-color light for an 
image radiated from the prisms 3r, 3g and 3b to the R, G and 
B signals, respectively, and output them to an image signal 
processing circuit 5. 

The image signal processing circuit 5 processes the R, 

20 G and B signals from the image sensor devices 4r, 4g and 4b for 
amplification and the like, and then the R, G and B signals having 
been subjected to the processing of amplification and the like 
are encoded by an encoder 7 into composite color image signals 
of NTSC system, PAL system, SECAM system or the like to be 

25 outputted. 

Such an image signal processing circuit 5 contains a white 
balance correcting circuit 6 , A microcomputer 8 acts as control 
means for white balance correction, and at the same time, 
performs various controls corresponding to the operation 

30 contents of an operating section 9 . 

The iris section 2 performs the opening/closing operation 
of the diaphragm of the taking lens 1 according to the control 
from a diaphragm adjusting mechanism (not shown) for closing 
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the aperture of the taking lens 1 to adjust the above-mentioned 
amount of light radiated, and at the same time, outputs a signal 
indicating the opening condition of the diaphragm, that is, a 
diaphragm signal F to the microcomputer 8 . 
5 The white balance correcting circuit 6 in the image signal 

processing circuit 5 , as shown as an example in Fig, 2 „ comprises 
three analog multipliers 6r, 6g and 6b for multiplying 
individually the R, G and B signals, which have been outputted 
from the image sensor devices 4r, 4g and 4b and subjected to 
Q 10 the processing of amplification and the like, by a coefficient 
% to perform level adjustment* R, G and B designate the R, G and 

ji! 

'SSS? 

In B signals before being corrected for white balance, and R' , G' 

y\ and B' designate the R, G and B signals after being corrected 

f4 for white balance. 

"I 15 The microcomputer 8 adjusts multiplying coefficients Kr, 

p Kg and Kb used in the analog multipliers 6r, 6g and 6b according 

CI to the data inputted from the iris section 2, and at the same 

* ni time, inputs the multiplying coefficients thus adjusted to the 

Q analog multipliers 6r, 6g and 6b, thereby adjusting the levels 

^ 20 of the R , G and B image signals to correct the white balance. 

More particularly, the microcomputer 8, as with the 
control unit of conventional white balance correcting device, 
performs division of the image region formed of the R m G and 
B signals , detection of the image region corresponding to a 
25 white subject, calculation of the levels of the R, G and B image 
signals in the image region, and the like, and in addition to, 
stores the multiplying coefficients (level adjusting value of 
the R , G and B signals) used in the analog multipliers 6r, 6g 
and 6b configuring the white balance correcting circuit 6 , and 
30 supplies them to respective analog multipliers . 

Further, the microcomputer 8 stores the multiplying 
coefficients supplied to the white balance correcting circuit 
6 by bringing them into correspondence with the whole of the 
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diaphragm regions . The multiplying coefficients correspond to 
the adjusting value of the white balance, and have been set by 
the white balance correcting operation previously performed, 
and the multiplying coefficients corresponding to the adjusting 
5 value of the white balance have been stored in the microcomputer 
8 - 

Here, the adjusting value of the white balance set by the 
white balance correcting operation previously performed 
corresponds to the lens diaphragm (e.g. general -purpose 
10 diaphragm value f 8*0) set at the time of the white balance 
correcting operation, and thus does not correspond to all 
Lu diaphragms in one-to-one correspondence. More specifically, 

opening the diaphragm near to the opening end (f 2*8 or lower) 
^ causes a fixed white balance adjusting value to provide an 

15 insufficient correction. This is caused by the fact that, as 
^ explained in the above-described Fig. 3, in the trend in the 

increase of signal level associated with the opening of the 
H diaphragm, the G signal or the R signal is different from other 

3 signals. The different trend described here means, more 

20 specifically, for example, a trend in which the trend in the 
increase of the G signal becomes more gentle than that of the 
R and B signals, or the trend in the increase o£ the R and 8 
signals becomes more steep than that of G signal, or the trend 
in the increase of the R signal becomes more steep than that 
25 of the G and B signals, or the trend in the Increase of the G 
and B signals becomes more gentle than that of R signal. 

Thus , the microcomputer 8 , in a condition in which the 
diaphragm of the lens is not opened near to the opening end (or 
in which the diaphragm is closed more than f 2.8) „ sets fixed 
30 multiplying coefficients to the R , G and B signals according 
to the white balance correcting operation previously performed. 
On the other hand, in a condition in which the diaphragm of the 
lens is opened near to the opening end (or in which the diaphragm 
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is opened beyond f 2.8), the following is performed* 

That is, the microcomputer 8 makes slightly larger the 
multiplying coefficient for the G signal than that for both the 
K and B signals, and further in such a manner that the larger 
5 the diaphragm is opened, the larger the degree of the relative 
increase in the multiplying coefficient is made. More 
specifically, the multiplying coefficient for the G signal is 
set in such a manner that the signal level of the G signal is 
raised to that of both the R and B signals. Or, the multiplying 
ri 10 coefficient for both the R and B signals is set in such a manner 
4f that the signal level of the R and B signals is lowered to that 

Tj of the G signal. 

On the other hand, the microcomputer 8 also makes slightly 
smaller the multiplying coefficient for the R signal than that 
15 for both the G and B signals, and further in such a manner that 
the larger the diaphragm is opened, the smaller the degree of 
the relative decrease in the multiplying coefficient is made. 
More specifically, the multiplying coefficient for the R signal 
is set in such a manner that the signal level of the R signal 
20 is lowered to that of both the G and B signals. Or, the 
multiplying coefficient for both the G and B signals is set in 
such a manner that the signal level of the G and B signals is 
raised to that of the R signal. 

This improves the adjusting accuracy o£ the white balance 
25 which becomes unstable in the diaphragm region near the opening 
end. In addition to, this further improves the adjusting 
accuracy by varying the multiplying coefficient following the 
variation in the diaphragm in the diaphragm region near the 
opening end- That is, although in the diaphragm region near 
30 the opening end, the white balance reacts sensitively to the 
variation in the diaphragm to cause the correction to become 
further unstable, as described above, the white balance 
correcting accuracy in the diaphragm region near the opening 
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end is improved lay varying the multiplying coefficient 
following the variation in the diaphragm in the diaphragm region 
near the opening end. 

The microcomputer 8 stores in a form of table or numerical 
5 formula the multiplying coefficient corresponding to the white 
balance adjusting value, and in correspondence with the 
diaphragm signal F inputted from the iris section 2, outputs 
the multiplying coefficients for the R „ G and B signals 
corresponding to the diaphragm f - The multiplying 

^ 10 coefficients are supplied through a D/A converter 11 to the 

43 white balance correcting circuit 6 - 

ifi The white balance correcting circuit 6 changes the gain 

01 of the R. G and B signals according to the multiplying 

Jif coefficients supplied from the microcomputer 8 , and adjusts the 

VJ 15 level of the R, G and B signals to become the same level* In 

fact, for example, the circuit 6 makes even the level of the 
yg G signal with that of both the R and B signals, or the level 

p of the R signal with that of both the G and B signals * In this 

?£j case, there may be set such that the level of the G signal or 

M 20 the R signal is caused to be increased or decreased , or that 

the level of the R and B signals or the G and B signals are caused 

to be decreased or increased. 

In the above-mentioned configuration, the image light 

from a subject is radiated from the lens 1 through the iris 
25 section 2 , separated by the three- color separation optical 

system 3 into three-color lights, red color, green color and 

blue color lights , which lights are radiated to respective image 

sensor devices 4r, 4g and 4b. Then, outputted from respective 

image sensor devices 4r, 4g and 4b axe the R, G and B signals 
30 corresponding to the color lights, which R, G and B signals are 

inputted into the white balance correcting circuit 6 , 

The microcomputer 8 sets the white balance adjusting 

value (multiplying coefficient) according to the diaphragm 
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signal F inputted from the iris section 2, and gives the value 
to the white balance correcting circuit 6 . 

The white balance correcting circuit 6 adjusts the level 
of the K . G and B signals to become the same level according 
5 to the multiplying coefficients corresponding to the white 
balance adjustment given from the microcomputer 8, thereby 
keeping white balance. Even where the diaphragm is opened near 
to the opening limit because of illumination being short, the 
G signal at a relatively low level or the R signal at a relatively 
^ 10 high level is made even with the level of the R and B signals 
yD or the G and B signals, so that the white balance is not lost. 

^ A series of white balance correcting operations such as 

the setting of the level adjusting value at the microcomputer 
8. and the level adjusting at the white balance correcting 
j 15 circuit 6 according to the adjusting value may be performed in 
response to the change in the diaphragm signal F outputted from 
the iris section 2 , or in response to the instruction signal 
(inputted in the operating section 9 according to the diaphragm 
set by the operator) from the operating section 9. Where a 
20 series of white balance correcting operations are performed in 
response to the change in the diaphragm signal F, only changing 
the diaphragm causes the correction of the white balance matched 
with the diaphragm region to be automatically performed * 

Although in the form of the above-mentioned performance, 
25 the white balance correcting circuit is configured as an analog 
circuit , it will be appreciated that white balance correcting 
means may be configured in the microcomputer 8 in software. 

Further, in the form of the above-mentioned performance, 
configuration has been made such that the diaphragm signal F 
30 is outputted from the iris section 2. This is the most suitable 
configuration where the present invention is performed in a 
video recorder integral with camera. However, even in a 
configuration in which the white balance correcting device is 
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separated from the lens section (e.g. where the white balance 
correcting device is separated from the video camera) , the 
present invention can be embodied, and in the case, a signal 
indicating the diaphragm condition of the diaphragm is inputted 
5 from the outside to the white balance correcting device. 

Also, although in the form of the above-mentioned 
performance, there has been explained that the relative 
adjusting of the G signal and the relative adjusting of the R 
signal are separately performed, the explanation is made for 
10 clarity, and it will be appreciated that the adjusting of both 
0 the signals is performed in complete harmony. In essence, even 

Jtl wben the degree of the diaphragm opening of the iris section 

ST? varies, it is sufficient to adjust the level of both the signals 

35i so that the white balance is kept at a good accuracy. 

%1 15 Further, although in the form of the above-mentioned 

% performance , the configuration has been made in which the 

kf\ adjusting to make relatively even the level of the G signal with 

Jf; both the R and B signals , and the adjusting to make relatively 

Q even the level of the R signal with both the G and B signals 

H 20 are simultaneously performed, it will be appreciated that only 
either of them may be preformed, and the configuration may be 
made in which the adjusting to make relatively even the level 
of the B signal with both the R and G signals is also 
simultaneously performed. 

25 

Industrial Applicability 

With the present invention , the level adjusting of the 
R, G and B signals according to the degree of the diaphragm 
opening of the iris section is performed, and even in a condition 
30 in which the diaphragm is opened near to the limit „ the levels 
of the R, G and B signals are made even to the same level, so 
that even when an image is taken by largely opening the diaphragm 
in a place short of illumination, the white balance is not lost 
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and an image having a good color reproducibility is obtained., 
whereby the television camera of the present invention is 
suitably utilized as the television camera for such image. 
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What is claimed is ; 

1 . A television camera which adjusts the level of the R, G and 
B signals obtained through a three -color separation optical 
system to keep the white balance comprising: 

control means for setting the level adjusting values of 
the R, G and B signals according to the diaphragm signal 
indicating the diaphragm condition of a taking lens; and 

white balance correction means for adjusting the levels 
of the R , G and B signals according to said level adjusting value . 

2. A television camera as set forth in claim 1. whrein the 
adjusting value in said control means is set at a value by which 
the level of an arbitrary one signal is caused to be even 
relatively with that of both of the other signals . 

3 . The television camera as set forth in claim 2 , wherein the 
adjusting value in said control means is set at a value by which 
the level of an arbitrary one signal is caused to be increased 
or decreased relatively to that of both of the other signals 
in case that the diaphragm of the taking lens has been opened 
beyond a predetermined value . 



4 . The television camera as set forth in claim 2 , wherein said 
arbitrary one signal is the signal G. 

25 

5 . The television camera as set forth in claim 2 , wherein said 
arbitrary one signal is the signal R. 

6 . The television camera as set forth in claim 2 , wherein said 
30 arbitrary one signal is the signal B. 

7, The television camera as set forth in claim 1, wherein 
setting of the level adjusting value in said control means and 
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level adjusting according to the level adjusting value in said 
white balance correcting means are performed in response to a 
change in the diaphragm condition of said taking lens. 

5 8- A television camera which adjusts the level of the G and 
B signals obtained through a three-color separation optical 
system to keep the white balance comprising* 

an iris section for performing the opening/closing 
operation of the diaphragm of a taking lens, and outputting a 
f > % 10 diaphragm signal indicating the opening condition of the 
diaphragm; 

/fj a microcomputer for inputting the diaphragm signal from 

01 said iris section, and setting level adjusting values of the 

S R, G and B signals; and 

O 

y 15 white balance correcting means for adjusting the levels 

JL of said R „ G and B signals according to said level adjusting 

yrf values - 

9- The television camera as set forth in claim 8, wherein said 
N= 20 white balance correcting means have three analog multipliers 
for multiplying individually the R, G and B signals before being 
white balance corrected , and multiplying coefficients 
corresponding thereto, and outputting individually the 
individually multiplied values as the R, G and B signals after 
25 being white balance corrected, and 

wherein said microcomputer stores previously the 
multiplying coefficients supplied to said white balance 
correcting means as said level adjusting value by bringing them 
into correspondence with the whole of the diaphragm regions of 
30 the taking lens . and in a condition in which the diaphragm of 
the lens is not opened near to the opening end, outputs said 
multiplying coefficients thus stored to said analog multipliers , 
while in a condition in which the diaphragm of the lens is opened 
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near to the opening end, sets individually said multiplying 
coefficients in such a manner that the level of an arbitrary 
one signal of the R, G and B signals is made relatively even 
with that of other both the signals, and outputs them to said 
5 analog multipliers . 

10. A television camera white balance correcting method for 
adjusting the levels of the R, G and B signals obtained through 
a three-color separation optical system to keep the white 
10 balance comprising the steps of: 
€i setting the level adjusting values of the R, G and B 

a?"! signals according to the diaphragm condition of a taking lens, 

0 and 

J? adjusting the levels of the R, G and 8 signals according 

*M 15 to said level adjusting values. 

uS 11- The television camera white balance correcting method as 

^ set forth in claim 10, wherein the level of an arbitrary one 

§3 signal of the R „ G and B signals is made relatively even with 

20 that of other both the signals, thereby adjusting the levels 
of the R, G and B signals* 

12- The television camera white balance correcting method as 
set forth in claim 11, wherein in case that the diaphragm of 
25 the taking lens is opened beyond a predetermined value, the 
level of an arbitrary one signal of the R, G and B signals is 
caused to be relatively increased or decreased to that of other 
both the signals, thereby adjusting the levels of the R, G and 
B signals. 
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13. The television camera white balance correcting method as 
set forth in claim 11. wherein the G signal as said arbitrary 
one signal is selected. 



17 



14. The television camera white balance correcting method as 
set forth in claim 11, wherein in that the R signal as said 
arbitrary one signal is selected, 

15, The television camera white balance correcting method as 
set forth in claim 11, wherein the B signal as said arbitrary 
one signal is selected. 

16 . The television camera white balance correcting method as 
set forth in claim 10, wherein setting of the level adjusting 
values of said R, G and B signals and white balance adjusting 
according to the adjusting values are performed in response to 
a change in the diaphragm condition of the lens . 



18 



Abstract 



The white balance of a television camera is not lost and 
kept properly even if the diaphragm is opened to the utmost limit 
at a dark place. A signal F representing the diaphragm value 
of the taking lens is inputted from an iris part 2 into a 
microcomputer 8. The level adjusting values of the R, G, and 
B signals are set in the microcomputer 8 according to the 
diaphragm signal F and sent to a white balance correcting 
circuit 6 - The correcting circuit 6 adjusts the levels of the 
R, G „ and B signals to the same value according to the level 
adjusting values. 
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SPECIFICATION 



TELEVISION CAMERA AND WHITE BALANCE ORRECTING METHOD 



5 Field of the Invention 

The present invention relates to a tel vision camera and 

a white balance correcting method and, mor« particularly, to 

a television camera in which the white balai 3e is not lost and 

colors kept properly even if the diaphragm of he optical system 

10 of the camera is opened to the utmost limi . The television 
camera includes not only its single unit, ut also a unit in 
which the television camera and a recorde: such as a video- 
tape recorder are integrated in one-piece, ad a unit in which 
the television camera and a record/playbac device such as a 

15 video-tape recorder are integrated in one :>iece . 

Rafik gronnd of the In vention 



20 are adjusted to the same level, thereby keepi ig a white balance. 
This causes the white color to be reproduced o a color in which 
the coloring is not lost and is not differe t from that viewed 
by naked eyes, thereby improving the color eproducibility of 
the whole screen, even if a light radiating the subject is the 

25 sun light or an artificial light. 

The correction of the white balanc in conventional 
television cameras have been performed in th following manner. 
That is, a gain is adjusted so that the G s jnal level becomes 
the same level as the R signal and the B sign< levels by setting 

30 the diaphragm value at value at which the -ptical properties 
of the taking lens become stable, for exai >le, f 8.0, taking 
an image of a white subject on the whole sex en, and performing 
the white balance correction. 



si 



In a television camera, respectiv* levels of image 
ignals for R. G and B channels correspondin< to a white subject 





1 




Now, taking lenses of recent television cameras have been 
improved in the optical properties, and the signal processing 
technology has been progressed, so that most of them have the 
opening diaphragm value of about f 1.4, whereby they can take 
5 a subject even at a dark place because the range of the diaphragm 
spreads to opening side. 

In cameras having the taking lens with such opening 
diaphragm value of about f 1.4, the white balance is 
successfully kept in a condition in which the diaphragm is 

10 closed in a manner that the diaphragm value exhibits a value, 
for example , more than f 2.8. 

However, when an image is taken by opening the diaphragm 
near to the limit at which the diaphragm value exhibits a value 
less than f 2.8 in a place short of illumination such as in door, 

15 even though the white balance adjustment has been performed, 
the whole screen may be short of green color, or surplus of red 
color, so that the image may be colored slightly with magenta 
color (for short of green color) or with red color (for surplus 
of red color) to cause the color reproducibility to be 

20 decreased. 

Hence, current situation is such that there has been made 
a selection of either one method in which an image is taken at 
a larger diaphragm value by making up illumination at image 
taker side in a place short of illumination, or that in which 

25 an image is taken by leaving the image colored slightly with 
magenta color or red color as it is. 

Thus, the fact that, in image taking in a condition in 
which the diaphragm is opened neat to opening, the screen 
assumes magenta color or red color is because the trend of an 

30 increase in R, G and B signal levels associated with opening 
of the diaphragm becomes different near the diaphragm opening 
end so that G signal or R signal level becomes relatively lower 
(G signal) or becomes relatively higher (R signal) than other 
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signal levels. 

That is, as shown in the characteristic graph of Fig. 3, 
when opening the diaphragm near to opening, associated with it, 
the image signal level of the R, G and B channels obtained through 
5 a solid image sensor device (commonly known as CCD) 
corresponding to a three-color separation optical system and 
to respective colors increases, while in a region where the 
diaphragm is relatively closed, the trend of an increase in the 
R, G and B signals (each of which is an image signal) is uniform. 

10 On the other hand, in a region where the diaphragm is 

largely opened and the diaphragm value exhibits f 2.8 or less, 
the increasing trend varies among the R, G and B signals such 
that for the G signal, its level becomes lower than that of other 
color signals, and for the R signal, its level higher than that 

15 of other color signals. 

It is assumed that such characteristics are due to the 
way of how to deploy the light separated by a prism (where the 
G signal decreases) or to a variation in the light collecting 
characteristics of colors in respective solid image sensor 

20 device (where the R signal increases) , and such characteristics 
are unique to television cameras using the solid image sensor 
device, or to three- tube, three-plate type cameras having a 
color separation optical system such as prism. 

In conventional white balance correcting method, taking 

25 a slightly closed diaphragm value such as f 8.0 as a reference, 
by level adjusting the R , G and B signals under such certain 
diaphragm value, the white balance for the whole region of 
diaphragm is kept uniformly, thereby providing a method 
neglecting the decrease of the G signal level or the increase 

30 of the R signal level at the diaphragm opening end. 

Hence, thereafter taking an image by opening the 
diaphragm near to the limit causes the G signal or the R signal 
to tend to be decreased or increased with respect to other signal 
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levels, in spite of the white balance adjustment in advance, 
whereby the green color is short , or the red color is surplus , 
so that the image assumes magenta color or red color. 

Therefore, it is an object of the present invention is 
5 to provide a television camera and a white balance correcting 
method wherein even in a condition in which the diaphragm is 
opened to the limit, the white balance is properly kept so that 
even in a place having a small quantity of light , an image having 

^ a good color reproducibility is obtained. 

« 10 

yj Summary of the Invention 

J^; (1) A television camera of the present invention, which 

O adjusts the level of the R, G and B signals obtained through 

^ a three-color separation optical system to keep the white 

Q 15 balance, includes control means for setting the level adjusting 
2 values of the R, G and B signals according to the diaphragm signal 

=j™ indicating the diaphragm condition of a taking lens , and white 

yk balance correction means for adjusting the levels of the R, G 

and B signals according to the above-mentioned level adjusting 
20 values, so that the level adjustment suited for the trend in 
the increase of these signal levels associated with the opening 
of the diaphragm near to the limit is performed with respect 
to the R, G and B signals, and thus even in a condition in which 
the diaphragm is opened to the limit because of illumination 
25 being short, a proper white balance correction is performed. 

In the television camera of the present invention, the 
level adjusting value in the above-mentioned control means is 
set at a value by which the level of one signal of either the 
G signal or the R signal is relatively made even with that of 
30 other both signals. For example, in the case where the 
diaphragm is opened beyond a predetermined limit, the level 
adjusting value is set at a value by which the level of one signal 
of either the G signal or the R signal is relatively increased 
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or decreased with respect to that of other both signals. 

In such a case, although in general television cameras, 
due to the three-color separation optical system and to the CCD 
construction, when opening the diaphragm near to the opening 
5 end, there are indicated characteristics in which the level of 
arbitrary signal (G signal, R signal, or the like) is decreased 
(in case of G signal) or increased (in case of R signal) 
relatively to that of other both signals (both R and B signals, 
and the like) , by setting of the level adjusting value as 
10 mentioned above, the level adjustment is performed in a manner 
to make up the gap among the R, G and B signals, whereby a white 
balance further adapted to an actual camera optical system is 
performed. 

In the present invention, with the above-mentioned 

15 improved television camera, setting of the level adjusting 
value in the control means and level adjusting according to the 
level adjusting value in the white balance correction circuit 
are performed in response to the change in the diaphragm 
condition of the above-mentioned lens, whereby only changing 

20 the diaphragm causes the correction of the white balance matched 
with the diaphragm condition to be automatically performed, 
(2) The white balance correcting method of the present 
invention is such that in keeping the white balance by adjusting 
the levels of the R, G and B signals obtained through the 

25 three-color separation optical system, the level adjusting 
values of the R, G and B signals are set according to the 
diaphragm condition of the taking lens , and then the levels of 
the R, G and B signals are adjusted by the above-mentioned level 
adjusting value. The level adjustment suited for the trend in 

30 the increase of these signal levels associated with the opening 
of the diaphragm near to the limit is performed with respect 
to the R, G and B signals, whereby even in a condition in which 
the diaphragm is opened to the limit because of illumination 



mm 



m 



being short, a proper white balance correction is performed . 



Brief Description of the Drawing s 

Fig. 1 is a block diagram of a white balance correcting 
5 device according to an embodiment of the present invention 
included in a television camera. 

Fig. 2 is a detailed diagram of the white balance 
correcting circuit shown in Fig. 1. 

Fig. 3 is a characteristic graph of an image signal showing 
10 a relationship between the levels of the R, G and B signals 
obtained through the three-color separation optical system from 
a white subject and the diaphragm value. 



Best Mode for Carrying Out the Invention 
O 15 With reference to Fig. 1, the best mode of the present 

invention will be explained in detail hereinafter. The present 
Rj invention, though applied to a broadcasting television camera 

[t to explain, is not limited to the television camera for such 

application. 

20 Referring to Fig. 1, a subject (not shown) is taken by 

a taking lens 1 . A taking light passing through the taking lens 
1 is inputted into an iris section 2 . The iris section 2 adjusts 
an amount of light radiated to the taking face of an image sensor 
device , which will be described later. A prism- type, 

25 three-color separation optical system 3 separates the taking 
light passing through the iris section 2 into three-color light 
components: red color (R) , green color (G) and blue color (B) . 
Although as another system of the three-color separation 
optical system, there are, for example, a dichroic mirror system 

30 and others, the present invention is not limited to these 
systems . 

The three-color separation optical system 3, as well 
known, is a combination of three prisms 3r, 3g and 3b, from which 
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these three prisms 3r, 3g and 3b, a red-color light, 
green-color light and a blue-color light are emitted, 
respectively. In this case, respective prisms 3r, 3g and 3b 
are provided with a reflecting filter or a trimming filter of 

5 a dichroic film. 

A solid image sensor device (CCD) 4 comprises an image 
sensor device 4r facing the prism 3r for radiating the red- 
color light through the prism 3r from the taking face, an image 
sensor device 4g facing the prism 3g for radiating the 

10 green-color light through the prism 3g from the taking face, 
and an image sensor device 4b facing the prism 3b for radiating 
the blue-color light through the prism 3b from the taking face. 

The image sensor devices 4r, 4g and 4b process the 
red-color light, green-color light and blue-color light for an 

15 image radiated from the prisms 3r, 3g and 3b to the R, G and 
B signals, respectively, and output them to an image signal 
processing circuit 5 . 

The image signal processing circuit 5 processes the R, 
G and B signals from the image sensor devices 4r, 4g and 4b for 

20 amplification and the like . and then the R , G and B signals having 
been subjected to the processing of amplification and the like 
are encoded by an encoder 7 into composite color image signals 
of NTSC system, PAL system, SECAM system or the like to be 
outputted. 

25 Such an image signal processing circuit 5 contains a white 

balance correcting circuit 6 . A microcomputer 8 acts as control 
means for white balance correction, and at the same time, 
performs various controls corresponding to the operation 
contents of an operating section 9. 

30 The iris section 2 performs the opening/closing operation 

of the diaphragm of the taking lens 1 according to the control 
from a diaphragm adjusting mechanism (not shown) for closing 
the aperture of the taking lens 1 to adjust the above-mentioned 
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amount of light radiated, and at the same time, outputs a signal 
indicating the opening condition of the diaphragm, that is, a 
diaphragm signal F to the microcomputer 8. 

The white balance correcting circuit 6 in the image signal 
5 processing circuit 5, as shown as an example in Fig. 2, comprises 
three analog multipliers 6r, 6g and 6b for multiplying 
individually the R, G and B signals, which have been outputted 
from the image sensor devices 4r, 4g and 4b and subjected to 
the processing of amplification and the like, by a coefficient 

10 to perform level adjustment. R, G and B designate the R, G and 
B signals before being corrected for white balance, and R' , G' 
and B' designate the R, G and B signals after being corrected 
for white balance. 

The microcomputer 8 adjusts multiplying coefficients Kr, 

15 Kg and Kb used in the analog multipliers 6r, 6g and 6b according 
to the data inputted from the iris section 2 , and at the same 
time, inputs the multiplying coefficients thus adjusted to the 
analog multipliers 6r, 6g and 6b, thereby adjusting the levels 
of the R, G and B image signals to correct the white balance. 

20 More particularly, the microcomputer 8, as with the 

control unit of conventional white balance correcting device, 
performs division of the image region formed of the R, G and 
B signals , detection of the image region corresponding to a 
white subject, calculation of the levels of the R, G and B image 

25 signals in the image region, and the like, and in addition to, 
stores the multiplying coefficients (level adjusting value of 
the R, G and B signals) used in the analog multipliers 6r, 6g 
and 6b configuring the white balance correcting circuit 6, and 
supplies them to respective analog multipliers. 

30 Further, the microcomputer 8 stores the multiplying 

coefficients supplied to the white balance correcting circuit 
6 by bringing them into correspondence with the whole of the 
diaphragm regions . The multiplying coefficients correspond to 
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the adjusting value of the white balance, and have been set by 
the white balance correcting operation previously performed, 
and the multiplying coefficients corresponding to the adjusting 
value of the white balance have been stored in the microcomputer 
5 8. 

Here, the adjusting value of the white balance set by the 
white balance correcting operation previously performed 
corresponds to the lens diaphragm (e.g. general-purpose 
diaphragm value f 8.0) set at the time of the white balance 

10 correcting operation, and thus does not correspond to all 
diaphragms in one-to-one correspondence. More specifically, 
opening the diaphragm near to the opening end (f 2.8 or lower) 
causes a fixed white balance adjusting value to provide an 
insufficient correction. This is caused by the fact that, as 

15 explained in the above-described Fig. 3, in the trend in the 
increase of signal level associated with the opening of the 
diaphragm, the G signal or the R signal is different from other 
signals. The different trend described here means, more 
specifically, for example, a trend in which the trend in the 

20 increase of the G signal becomes more gentle than that of the 
R and B signals, or the trend in the increase of the R and B 
signals becomes more steep than that of G signal, or the trend 
in the increase of the R signal becomes more steep than that 
of the G and B signals, or the trend in the increase of the G 

25 and B signals becomes more gentle than that of R signal. 

Thus, the microcomputer 8 , in a condition in which the 
diaphragm of the lens is not opened near to the opening end (or 
in which the diaphragm is closed more than f 2.8), sets fixed 
multiplying coefficients to the R, G and B signals according 

30 to the white balance correcting operation previously performed. 
On the other hand, in a condition in which the diaphragm of the 
lens is opened near to the opening end (or in which the diaphragm 
is opened beyond f 2.8), the following is performed. 
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That is, the microcomputer 8 makes slightly larger the 
multiplying coefficient for the G signal than that for both the 
R and B signals, and further in such a manner that the larger 
the diaphragm is opened, the larger the degree of the relative 
5 increase in the multiplying coefficient is made. More 
specifically, the multiplying coefficient for the G signal is 
set in such a manner that the signal level of the G signal is 
raised to that of both the R and B signals. Or. the multiplying 
coefficient for both the R and B signals is set in such a manner 
10 that the signal level of the R and B signals is lowered to that 
of the G signal. 

On the other hand, the microcomputer 8 also makes slightly 
smaller the multiplying coefficient for the R signal than that 
for both the G and B signals , and further in such a manner that 
15 the larger the diaphragm is opened, the smaller the degree of 
the relative decrease in the multiplying coefficient is made. 
More specifically, the multiplying coefficient for the R signal 
is set in such a manner that the signal level of the R signal 
is lowered to that of both the G and B signals. Or, the 
20 multiplying coefficient for both the G and B signals is set in 
such a manner that the signal level of the G and B signals is 
raised to that of the R signal. 

This improves the adjusting accuracy of the white balance 
which becomes unstable in the diaphragm region near the opening 
25 end. In addition to, this further improves the adjusting 
accuracy by varying the multiplying coefficient following the 
variation in the diaphragm in the diaphragm region near the 
opening end. That is, although in the diaphragm region near 
the opening end, the white balance reacts sensitively to the 
30 variation in the diaphragm to cause the correction to become 
further unstable, as described above, the white balance 
correcting accuracy in the diaphragm region near the opening 
end is improved by varying the multiplying coefficient 
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following the variation in the diaphragm in the diaphragm region 
near the ope/ning end. 



The microcomputer 8 stores in a form of table or numerical 
formula the multiplying coefficient corresponding to the white 
5 balance adjusting value, and in correspondence with the 
diaphragm signal F inputted from the iris section 2, outputs 
the multiplying coefficients for the R, G and B signals 
corresponding to the diaphragm f. The multiplying 
coefficients are supplied through a D/A converter 11 to the 
10 white balance correcting circuit 6. 

The white balance correcting circuit 6 changes the gain 
of the R, G and B signals according to the multiplying 
coefficients supplied from the microcomputer 8, and adjusts the 
level of the R, G and B signals to become the same level. In 
15 fact, for example, the circuit 6 makes even the level of the 
G signal with that of both the R and B signals, or the level 
of the R signal with that of both the G and B signals. In this 
case, there may be set such that the level of the G signal or 
the R signal is caused to be increased or decreased, or that 
20 the level of the R and B signals or the G and B signals are caused 
to be decreased or increased. 

In the above-mentioned configuration, the image light 
from a subject is radiated from the lens 1 through the iris 
section 2, separated by the three-color separation optical 
25 system 3 into three-color lights, red color, green color and 
blue color lights, which lights are radiated to respective image 
sensor devices 4r, 4g and 4b. Then, outputted from respective 
image sensor devices 4r, 4g and 4b are the R, G and B signals 
corresponding to the color lights, which R, G and B signals are 
30 inputted into the white balance correcting circuit 6. 

The microcomputer 8 sets the white balance adjusting 
value (multiplying coefficient) according to the diaphragm 
signal F inputted from the iris section 2, and gives the value 
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to the white balance correcting circuit 6. 

The white balance correcting circuit 6 adjusts the level 
of the R, G and B signals to become the same level according 
to the multiplying coefficients corresponding to the white 
5 balance adjustment given from the microcomputer 8, thereby 
keeping white balance . Even where the diaphragm is opened near 
to the opening limit because of illumination being short, the 
G signal at a relatively low level or the R signal at a relatively 
high level is made even with the level of the R and B signals 
10 or the G and B signals, so that the white balance is not lost. 

A series of white balance correcting operations such as 
the setting of the level adjusting value at the microcomputer 
8, and the level adjusting at the white balance correcting 
circuit 6 according to the adjusting value may be performed in 
15 response to the change in the diaphragm signal F outputted from 
the iris section 2, or in response to the instruction signal 
(inputted in the operating section 9 according to the diaphragm 
set by the operator) from the operating section 9. Where a 
series of white balance correcting operations are performed in 
20 response to the change in the diaphragm signal F , only changing 
the diaphragm causes the correction of the white balance matched 
with the diaphragm region to be automatically performed. 

Although in the form of the above-mentioned performance, 
the white balance correcting circuit is configured as an analog 
25 circuit , it will be appreciated that white balance correcting 
means may be configured in the microcomputer 8 in software. 

Further, in the form of the above-mentioned performance, 
configuration has been made such that the diaphragm signal F 
is outputted from the iris section 2 . This is the most suitable 
30 configuration where the present invention is performed in a 
video recorder integral with camera. However, even in a 
configuration in which the white balance correcting device is 
separated from the lens section (e.g. where the white balance 
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correcting device is separated from the video camera) , the 
present invention can be embodied, and in the case, a signal 
indicating the diaphragm condition of the diaphragm is inputted 
from the outside to the white balance correcting device. 
5 Also, although in the form of the above-mentioned 

performance, there has been explained that the relative 
adjusting of the G signal and the relative adjusting of the R 
signal are separately performed, the explanation is made for 
clarity, and it will be appreciated that the adjusting of both 

10 the signals is performed in complete harmony. In essence, even 
when the degree of the diaphragm opening of the iris section 
varies, it is sufficient to adjust the level of both the signals 
so that the white balance is kept at a good accuracy. 

Further, although in the form of the above-mentioned 

15 performance, the configuration has been made in which the 
adjusting to make relatively even the level of the G signal with 
both the R and B signals, and the adjusting to make relatively 
even the level of the R signal with both the G and B signals 
are simultaneously performed, it will be appreciated that only 

20 either of them may be preformed, and the configuration may be 
made in which the adjusting to make relatively even the level 
of the B signal with both the R and G signals is also 
simultaneously performed. 



25 Tnriustrjal Applicability 

With the present invention, the level adjusting of the 
R, G and B signals according to the degree of the diaphragm 
opening of the iris section is performed, and even in a condition 
in which the diaphragm is opened near to the limit , the levels 

30 of the R, G and B signals are made even to the same level, so 
that even when an image is taken by largely opening the diaphragm 
in a place short of illumination, the white balance is not lost 
and an image having a good color reproducibility is obtained. 
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whereby the television camera of the present invention is 
suitably utilized as the television camera for such image. 
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What is claimed is: 

1. A television camera which adjusts the level of the R, G and 
B signals obtained through a three-color separation optical 
system to keep the white balance comprising: 

5 control means for setting the level adjusting values of 

the R, G and B signals according to the diaphragm signal 
indicating the diaphragm condition of a taking lens; and 

white balance correction means for adjusting the levels 
of the R, G and B signals according to said level adjusting value, 
10 wherein 

the level adjusting value in said control means is set 
at a value by which the level of an arbitrary one signal is caused 
to be increased or decreased relatively to that of other both 
signals in case that the diaphragm of a taking lens has been 
15 opened beyond a predetermined value. 

2. (deleted) 

3 . (deleted) 

20 

4. The television camera as set forth in claim 1, wherein said 
arbitrary one signal is the signal G. 

5. The television camera as set forth in claim 1, wherein said 
25 arbitrary one signal is the signal R. 

6. The television camera as set forth in claim 1, wherein said 
arbitrary one signal is the signal B. 

30 7. The television camera as set forth in claim 1, wherein 
setting of the level adjusting value in said control means and 
level adjusting according to the level adjusting value in said 
white balance correcting means are performed in response to a 
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change in the diaphragm condition of said taking lens. 

8. A television camera which adjusts the level of the R, G and 
B signals obtained through a three-color separation optical 
system to keep the white balance comprising: 

an iris section for performing the opening/closing 
operation of the diaphragm of a taking lens, and outputting a 
diaphragm signal indicating the opening condition of the 
diaphragm; 

a microcomputer for inputting the diaphragm signal from 
said iris section, and setting level adjusting values of the 
R, G and B signals; and 

white balance correcting means for adjusting the levels 
of said R, G and B signals according to said level adjusting 
values . 

9 . The television camera as set forth in claim 8 , wherein said 
white balance correcting means have three analog multipliers 
for multiplying individually the R, G and B signals before being 
white balance corrected, and multiplying coefficients 
corresponding thereto, and outputting individually the 
individually multiplied values as the R, G and B signals after 
being white balance corrected, and 

wherein said microcomputer stores previously the 
multiplying coefficients supplied to said white balance 
correcting means as said level adjusting value by bringing them 
into correspondence with the whole of the diaphragm regions of 
the taking lens, and in a condition in which the diaphragm of 
the lens is not opened near to the opening end, outputs said 
multiplying coefficients thus stored to said analog multipliers , 
while in a condition in which the diaphragm of the lens is opened 
near to the opening end, sets individually said multiplying 
coefficients in such a manner that the level of an arbitrary 
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one signal of the R, G and B signals is made relatively even 
with that of other both the signals, and outputs them to said 
analog multipliers. 



5 10. A television camera white balance correcting method for 
adjusting the levels of the R, G and B signals obtained through 
a three-color separation optical system to keep the white 
balance comprising the steps of: 

setting the level adjusting values of the R, G and B 
10 signals according to the diaphragm condition of a taking lens, 
and 

adjusting the levels of the R, G and B signals according 
to said level adjusting values. 

15 11. The television camera white balance correcting method as 
set forth in claim 10, wherein the level of an arbitrary one 
signal of the R, G and B signals is made relatively even with 
that of other both the signals, thereby adjusting the levels 
of the R, G and B signals. 

20 

12. The television camera white balance correcting method as 
set forth in claim 11, wherein in case that the diaphragm of 
the taking lens is opened beyond a predetermined value, the 
level of an arbitrary one signal of the R, G and B signals is 

25 caused to be relatively increased or decreased to that of other 
both the signals, thereby adjusting the levels of the R, G and 
B signals. 

13. The television camera white balance correcting method as 
30 set forth in claim 11, wherein the G signal as said arbitrary 

one signal is selected. 

14. The television camera white balance correcting method as 



17 



set forth in claim 11, wherein in that the R signal as said 
arbitrary one signal is selected. 

15. The television camera white balance correcting method as 
5 set forth in claim 11, wherein the B signal as said arbitrary 

one signal is selected. 

16. The television camera white balance correcting method as 
set forth in claim 10, wherein setting of the level adjusting 
values of said R, G and B signals and white balance adjusting 

10 according to the adjusting values are performed in response to 
a change in the diaphragm condition of the lens. 
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